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Approved Minutes 
 

TC95 Committee 
(Safety Levels with Respect to Human Exposure to Electric, Magnetic 

and Electromagnetic Fields, 0 Hz to 300 GHz 
1300 – 1700 

Saturday, 13 June 2015 
 City of Pacific Grove Community Center (Lebeck Room) 

300 Forest Avenue 
Pacific Grove, CA 93950 

 
1. Call to Order  

Chairman Chou called the meeting to order at 1300 h. 

2. Introduction of those Present 
Each of the attendees introduced her/himself (see Attachment 1 for list of attendees). 

3. Approval of Agenda 
Following a motion by Meltz that was seconded by Wessel, the agenda was approved as presented.  
(See Attachment 2.) 

4. Approval of September 11, 2014 TC95 minutes 
Following a motion by Ziskin that was seconded by Colville, the Minutes of the September 2014 TC95 
meeting were approved as presented. 

5. ICES Chairman’s Report  
Bodemann reviewed the structure of ICES TC95 pointing out the new members of the AdCom and 
noted their functions.  (See Attachment 3).  He noted that in addition to taking on chairmanship of 
TC34, Keshvari was also appointed as ICES Liaison to ITU Study Group 5 (ITU-SG5), the scope of 
which includes health risks from electromagnetic fields produced by telecommunication devices and 
installations.  One goal of the Liaison is to support harmonization of standards between standards 
developing organizations, an important role in that ITU standards are binding to all EU member states.  
In response to a question about yet another “safety” standard, it was explained that the standards 
developed by IEC TC106 and ITU-SG5 are similar to those developed by ICES TC34, i.e., standards 
for assessing compliance with safety standards—they do not develop exposure/safety standards.  
Bodemann provided an update on the European Directive noting that the Commission was directed to 
issue a guide for complying with the Directive.  He noted that English language version of the guide 
should be issued in July, 2015.  Bodemann provided information on the monthly number of downloads, 
over the period extending from March 2013 through May 2015, of those C95 standards available at no 
cost through the IEEE SA GetProgram.  On average more than 200 standards per month have been 
downloaded.  He also described the redesign and update of the ICES website (www.ices-emfsafety.org) 

http://www.ices-emfsafety.org)/
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and complimented the webmaster, Victor Carneiro, on the professional appearance and functionality of 
the redesigned website (see slide 3 of Attachment 3).  He concluded by discussing the venue for the 
next meetings.  The winter meeting will be held January 10-12, 2016 at the Motorola Solutions, Inc. 
facility in conjunction with the TC34 meetings.  Regarding the summer 2016 meetings, one option 
would be to hold the meetings in Ghent Belgium in conjunction with BioEM2016 (which meets 5-10 
June, 2016).  
ACTION ITEM 1: 
Bodemann will explore potential sites in Europe in which to hold the summer 2016 TC95 
meetings. 

6. TC95 Chairman’s Report 
Chairman Chou announced the formation of a new TC95 subcommittee— Subcommittee 6, “EMF 
Dosimetry Modeling,” Chaired by Akimasa Hirata.  The purpose of SC6 is to try to resolve differences 
in the models used by various groups for establishing the dosimetric reference limits and exposure 
reference levels, initially at low frequencies and later at higher frequencies.  He reminded everyone of 
the IEEE/ICES workshop that will be held 0830 – 1640 h, Sunday, 14 June, at the Asilomar Conference 
Center.  The purpose of the workshop is to discuss uncertainties and differences of opinion regarding 
modern computational models and the interpretation of results for the assessment of electrostimulation 
effects on the human body.  Chou also discussed recent meetings that he attended and the reasons for so 
doing—mainly to promote ICES.  (See Attachment 4.)  He concluded by expressing concern about the 
age of the current ICES leadership and the need to recruit young, active, and interested members for 
future leadership roles.  He urged the members of SC6, many of whom are not TC95 members, to 
consider becoming members.   

7. Executive Secretary’s Report  
Petersen reviewed the status of the C95 standards and changes in IEEE-SA policy regarding 
reaffirmation (see Attachment 5).  He pointed out that the standards now have a 10 year life-cycle 
instead of 5, and the only options are revision, amendment/corrigenda and withdrawal.  He also 
provided download statics of the GetProgram from 2012 until the present.  He concluded by noting that 
TC95 now has only two active projects: C95.1—revising and merging IEEE Stds C95.1-2005; and 
C95.6-2002; C95.3—revising and merging C95.3-2002 and C95.3.1-2010.  He noted that the PARs for 
each project expire 31 December 2016.   

8. Treasurer’s Report 
Petersen briefly reviewed the financial status of ICES TC95, pointing out that TC34 manages their 
finances separately form TC95.  (See Attachment 6.)  The current balance stands at $ 12,508.88, not 
including income and expenses from this meeting.  In addition to expenses for meetings, there are 
recurring expenses, such as those for website maintenance, domain name renewal, hosting the 
literature database on the ICES website, etc.    

9. Membership Chairman’s Report  
Membership Committee Chairman Klauenberg provided an update of the TC95 membership (see 
Attachment 7).  The following three new members have joined TC95 since the September 2014 meeting: 
Gabor Mezei (Exponent Health Sciences – US); Valerio De Santis (Technical Consultant for the DIIIE, 
University of L’Aquila – Italy); and Suraj Sindia (Intel – US).  Both Menzei and Sindia introduced 
themselves and briefly discussed their backgrounds.  Klauenberg reported that although the current 
membership of TC95 stands at 135 representing 26 countries, he encouraged more participation from 
countries outside of the US.  Faraone noted that many of the people carrying out the literature 
evaluation for the revision of C95.1-2005 are non-members from countries outside of the US and expert 
in their respective fields—these people should be encouraged to join.  Reilly noted that the membership 
of the new subcommittee, SC6, stands at 37—many of whom are young, energetic and from outside the 
US and should be encouraged to join.  It was noted that if TC95 meets in Ghent, Belgium is June, it 
would be an opportunity to try to interest some of the BioEM2016 attendees in TC95 activities.  
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ACTION ITEM 2: 
Carry out a survey of the committee regarding holding the summer 216 meeting in Ghent, 
Belgium, in conjunction with BioEM2016. 

10. Topic presentations  
a) RF/Microwave/mm-wave dosimetry using MR Thermal Imaging 

Leeor Alon’s presentation discussed the issue of determining SAR from magnetic resonance (MR) 
based temperature measurements.  (See Attachment 8)  He reviewed in detail the theory and results 
pointing out that the conclusions support a method for determining SAR from MR temperature 
measurements with millimeter resolution and ease compared with conventional methods of 
scanning tissue-equivalent dielectric material with temperature or electric-fields probes.  Two 
papers were discussed (Attachment 9) that describe the process and results in detail.  He pointed out 
that the MR thermometry-based measurements are especially well suited for compliance testing 
devices such as handheld or body-mounted wireless devices.  The results of his work demonstrate 
excellent reproducibility and agreement with contemporary methods, including simulation methods.  
He concluded his presentation with a challenging question: With these advances is it now time to 
consider whether temperature-based limits should replace SAR as a dosimetric reference limit in 
the safety standards? 

b) IEC TC106 update 
Mike Wood, the new IEC TC106 Chairman, provided an update of IEC TC106 activities.  He 
described a proposal for a new IEC guide, some portions of which could be of interest to TC95/SC1.  
The effort, which is being led by Keshvari, is to develop a guide “Compliance with electromagnetic 
Exposure—Guide to the drafting of compliance testing publications” that would be useful to many 
different standards developing organizations and would help ensure harmonization between 
standards compliance assessment standards.  In response to a question regarding where he sees the 
activities of IEC TC106 in the future, e.g., 2020, Wood noted that with over 60 billion connected 
devices by then he expects the rollout of 5G wireless to be a major compliance issue.  He also 
pointed out that TC106 is headed in the direction of developing standards for specific devices and 
systems that contain information unique to those devices/systems but general information 
applicable to a variety of devices and applications, e.g., uncertainty, spatial averaging, would be 
provided in downloadable applications.  Wood also reviewed IEC standards 62209-11 and 62209-32.  
It was noted that 62209-1 is similar to IEEE Std 1528-20133 developed by ICES TC34.  These 
projects may be candidates for dual-logo status in the future.  He briefly discussed the arrangement 
with CENELEC TC106X whereby international standards published by IEC would replace similar 
standards developed by TC106X, i.e., the CENELEC standards would be withdrawn.  Wood 
concluded by encouraging collaboration between TC95/SC1 and the TC106 project teams, just as 
are the TC34 subcommittees and working groups.  If anyone is interested in access to the IEC drafts, 
they should consider joining their country’s IEC TC106 Technical Activities Group.   

c) ICES participation in meetings of IEEE Broadcast Technology Society, National Association 
of Broadcasters and International Broadcasting Convention   
Wandel provided an update on his and other’s recent presentations, e.g., tutorials presented at 
various broadcast symposia, including those of the National Association of Broadcasters (NAB) 
and the IEEE-Broadcast Technology Society (BTS) and the International Broadcasting Convention 

                                                           
1 “Human exposure to radio frequency fields from hand-held and body-mounted wireless communication devices - Human 

models, instrumentation, and procedures - Part 1: Procedure to determine the specific absorption rate (SAR) for hand-held 
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)” 

2 “Human exposure to radio frequency fields from hand-held and body-mounted wireless communication devices - Human 
models, instrumentation, and procedures - Part 3: Vector probe systems (Frequency range of 100 MHz to 6 GHz)” 

3 “IEEE Recommended Practice for determining the peak spatial-average specific absorption rate (SAR) in the human head from 
wireless communications devices: Measurement techniques” 
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(IBC).  (See Attachment 10).  He described a program developed within BTS that now includes 
one-half day at their symposia devoted to RF safety issues and how BTS has some funding 
available for supporting key issues, such as training activities of interest to broadcast engineers.  He 
reviewed ongoing discussions regarding possibilities for further activities with other TC95 
members.  If a program of potential interest can be developed, he will propose it to the BTS 
AdCom in September for approval of support with funding.  He noted that Chou and others will 
participate in a tutorial session on “Broadcast Site Planning: Latest on RF Safety, Coverage and 
Spectrum” at the IBC, which will be held in Amsterdam, Netherlands on 11 September 2015.  He 
also noted the next IEEE Broadcast Symposium will be held in Orlando, FL on 13 – 16 October 
2015.  Chou then briefly reviewed the highlights of the presentations at the 2015 NAB show held in 
April 2015 in Las Vegas, NV (Attachment 11).  He noted that he, Cleveland, Doczkat, Hatfield, 
Wandel, Weller and Wessel, all TC95 members, participated in the three-hour session.  He pointed 
out that the NAB show is well-attended—this year there were more than 105,000 attendees. 

d) Toward a Statistical Safety Limit  
Shkolnikov’s presentation (see Attachment 12) raised a number of questions regarding adequate use 
of statistics in the process of defining dosimetric reference levels (DRL) found in the C95 standards.  
For example, are the DRLs associated with temperature rise too conservative or is the sample size 
of the database too small to defend a 1oC threshold?  Sample size and representative sample were 
discussed for a number of illnesses and effects showing major differences depending on the effect 
being studied.  The last slide shows a number of points the literature evaluation group should 
consider in moving forward with the revisions of C95.1-2005 and C95.6-2002.  These include the 
following: quantifying uncertainty issues; establishing a hierarchy of adverse effects, each with 
statistics specifying the number of samples, etc.; defining an effect “threshold”; using statistical 
data to validate the models, etc.   

11. Subcommittee Reports  
a) SC1 (Measurements and computations) 

Colville reported that SC1 had a productive meeting with more than 20 people participating.  A 
revised draft of the revision and merging of C95.3-2002 and C95.3.1-2010 is almost complete—the 
intent is to get the revised draft to SC1 for comment by year’s end.  He also reported that an SC1 
Editorial Working Group (EWG) with more than ten members has been assembled to help move the 
draft forward.  In response to a question regarding similarities and differences between the revision 
of C95.3-2002 and IEC 62232,4 it was noted that IEC 62232 covers only one type of source, mobile 
telephone base stations, while C95.3 is a generic standard covers a variety of sources.  Also, since 
the IEC document is specific to a single source category, spatial averaging and uncertainty are 
covered in far greater detail than the revision of C95.3.  Considerable discussion followed on the 
lack of adequate information on spatial averaging in the C95.3 draft document.  It was agreed that 
the EWG will examine the IEC and other relevant standards to obtain ideas on how to move 
forward in addressing the issue of spatial averaging applicable to a broad variety of sources.  
Considerable discussion followed on the issue of parameters that should be considered when 
addressing spatial averaging.  There was a general consensus that the processes now being followed 
contain sources of error and uncertainties that should be resolved in the C95.3 revision.  A 
discussion on exposure in the near field of aperture antennas followed.  Tell pointed out that 
traditional assumptions often lead to inaccurate results—another issue that should be covered in the 
C95.3 revision.  Tell agreed to try to address some of these issues and will seek members for an ad 
hoc group. 

ACTION ITEM 3:  
Tell will seek members for an ad hoc group to identify and address problematic issues such as 
exposure in the near field of aperture antennas. 

                                                           
4 “Determination of RF field strength and SAR in the vicinity of radiocommunication base stations for the purpose of evaluating 

human exposure.” 
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b) SC2 (Safety programs) 
Haes briefly summarized the discussions at the SC2 meeting (see Attachment 13).  The issue of 
appropriate warning signs was discussed at the SC2 meeting where the consensus of the 
subcommittee was that there is a lack of consistent warning signs for static magnetic fields and a 
paucity, if any, of applicable signs for low frequency fields.  Providing references in the next 
revision of C95.7 to appropriate signs was considered a way forward.    

c) SC3/4 (Safety levels – 0 Hz to 3 kHz) 
Kavet reported that the main challenge will be coordination between SC3 and SC4 to ensure that 
the exposure reference levels are seamless between the low and high frequency regions.  He noted 
that the low frequency literature evaluation still needs to be carried out.  Cooperation with SC6 
should help move this forward—this collaboration effort will be critical.  Kavet recommended 
using the recently published NATO replacement standard, C95.1-2345-2014, as a template for the 
revision/merging of C95.1 and C95.6.   

d) SC5 (Effects of EM fields on blasting operations) 
No report 

e) SC6 (EMF dosimetry modeling) 
SC6 Chairman Akimasa Hirata reviewed the goal and the mission of SC6, which includes the 
resolution of uncertainties, the recommendation of tools for analyses, and the data applicable to 
exposure standards.  Initially SC6 will focus on dosimetry modeling for frequencies below ~100 
kHz where nerve stimulation effects dominate, and later at frequencies above ~100 kHz where 
effects associated with heating dominates.  He noted the effort will focus on short-term effects—
effects associated with chronic exposure are not within the scope of SC6.  Hirata mentioned that a 
working group was established to address threshold assessment based on comparisons of 
measurement and computational data.  He then discussed the IEEE/ICES “Workshop on Current 
Status on Low-Frequency Dosimetry” planned for Sunday, 14 June.  Nine speakers were selected 
for the topics on electromagnetic modeling, nerve activation modeling, and their combination.  
Hirata concluded by noting SC-6 will coordinate closely with the other subcommittees, especially 
SC3 and SC4, and may also collaborate with other standard developing organizations. 

12. ICES Website Update 
Chou provided an update on the ICES website statistics (see Attachment 14).  He encouraged all 
TC95 members to provide a brief biosketch for posting on the website.  The minutes of the meetings 
are now being posted on the website—unconfirmed minutes on the private pages, confirmed minutes 
on the public pages.  Tell suggested dividing the site by subcommittee, i.e., separate folders for each 
subcommittee.  The issue will be discussed with the webmaster.  Also, a means for alerting the 
committee and subcommittee members as soon as a new item is posted will be explored.  In 
conclusion Chou reminded everyone that in addition to the website, ICES has a brochure that was 
made available at various meetings.  Unfortunately the brochure is out of date and there is no strong 
motivation for updating. 

13. New Business  
No new business 

14. Future Meetings 
The next TC95 meeting (2016 winter meeting) will be held at the Motorola Solutions, Inc. facility 
located in Plantation, FL.  The 2016 summer meeting will be held either in Sonoma, CA or Ghent 
Belgium, 2, 3 and 4 June—in conjunction with BioEM2016.  The decision will be announced 
following a member survey. 

15. Adjourn  
There being no further business the meeting was adjourned at 1710 h. 
 
 

 



Approved Minutes – 13 June 2015 TC95 Meeting 

6 

Attachments 

1. List of Attendees
2. Approved Agenda
3. ICES Chairman’s Report  (Bodemann)
4. TCC95 Chairman’s Report (Chou)
5. Secretary’s Report (Petersen)
6. Treasurer’s Report (Petersen)
7. Membership Chairman’s Report (Klauenberg)
8. Presentation – Thermal Imaging (Alon)
9. Paper – SAR Calculation from 3D MRI Temperature Measurements (Alon)
10. Recent Upcoming IEEE Broadcast Society Activities (Wandel)
11. Recent Activities in Broadcasting RF Safety Education (Wandel, Chou)
12. Toward a Statistical Safety Limit (Shkolnikov)
13. Draft SC2 Minutes (Haes)
14. ICES Website Analysis (Chou)

Action Items From June 2015 TC95 Meetings 

Action Item Assigned to: Status 

1. Explore potential sites in 
Europe in which to hold the 
summer 2016 TC95 meetings. 

Bodemann 

2. Carry out a survey of the 
committee regarding holding 
the summer 216 meeting in 
Ghent, Belgium, in conjunction 
with BioEM2016. 

AdCom 

3. Seek members for an ad hoc 
group to identify and address 
problematic issues such as 
exposure in the near field of 
aperture antennas. 

Tell 



Approved Minutes—Saturday, 13 June 2015 TC95 Meeting    ATTACHMENT 1 

List of Attendees 

TC95 Meeting 
Saturday, 13 June 2015 

City of Pacific Grove Community Center (Lebeck Room) 

Name (last) Name (first) Affiliation Country 
1. Bailey Bill Exponent US 

2. Bodemann Ralf Siemens DE 

3. Bowman Joe NIOSH US 

4. Bushberg Jerrold UC Davis US 

5. Chou C-K Independent Consultant US 

6. Cleveland Robert EMF Consulting US 

7. Colville Frank US Army PHC US 

8. Faraone Antonio Motorola Solutions, Inc. US 

9. Foster Ken University of Pennsylvania US 

10. Gettman Ken NEMA US 

11. Gledhill Martin Monitoring and Advisory Serv. NZ Ltd NZ 

12. Graf Kevin Exponent US 

13. Haes Donald BAE Systems US 

14. Hirata Akimasa Nagoya Inst of Technology JP 

15. Kavet Robert EPRI US 

16. Kim Soo (IEEE Staff Liaison) US 

17. Klauenberg B Jon USAF Human Effectiveness Directorate US 

18. Kwon Johghwa ETRI KR 

19. Laakso Ilkka Nagoya Institute of Technology JP 

20. Legros Alexandre Lawson Health Research Institute CA 

21. McIntosh Robert Telstra AU 

22. Meltz Marty Retired US 

23. Mezei Gabor Excponent US 

24. Miyagi Hiroaki JANUS JP 

25. Ohkubo Chiyoji Japan EMF Information Center JP 

26. Petersen Ron R C Petersen Associates. LLC US 

27. Reilly J Patrick Metatec Associates US 
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Name (last) Name (first) Affiliation Country 
28. Shkolnikov Yakov Advanced Data Analytics US 

29. Sindia Suraj Intel US 

30. Tell Ric Richard Tell Associates, Inc. US 

31. Visser Auke Royal Netherlands Navy NL 

32. Wandel Eric Wavepoint Research US 

33. Weller Robert NAB US 

34. Wessel Marvin Global RF Solutions US 

35. Wood Mike IEC AU 

36. Ziskin Marvin Temple University  US 



ICES
International Committee on Electromagnetic Safety 

Approved Agenda 
TC95 Committee 

(Safety Levels with Respect to Human Exposure to Electric, Magnetic 
and Electromagnetic Fields, 0 Hz to 300 GHz  

0900 – Noon 
Thursday, 11 September 2014 

The Cliffs Resort 
2757 Shell Beach Road 

Pismo Beach, California, USA 

1. Call to Order Chou 
2. Introduction of those Present All 
3. Approval of Agenda Chou 
4. Approval of January 16, 2014 TC95 minutes Chou 
5. ICES Chairman’s Report Bodemann 
6. TC95 Chairman’s Report Chou 
7. Executive Secretary’s Report Petersen 
8. Treasurer’s Report Petersen 
9. Membership Chairman’s Report Murphy 
10. Topic presentations

a) In memory of Bill Guy Chou 
b) WHO initiative to developing a WHO standard on non-ionizing radiation Bodemann
c) RF safety issues in various countries TBD 

11. Subcommittee Reports
a) SC1 (Measurements and computations) Colville/Douglas 
b) SC2 (Safety programs) Tell 
c) SC3 (Safety levels – 0 Hz to 3 kHz) Kavet 
d) SC4 (Safety levels – 3 kHz to 300 GHz) Ziskin 
e) SC5 (Effects of EM fields on blasting operations) Harmon 

12. ICES Website Update Chou 
13. New Business Chou 
14. Future Meetings Chou 
15. Adjourn
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IEEE ICES

IEEE SASB

Management, 
Oversight,

Representation, 
etc.

TC-95 TC-34

Liaison with National 
Groups: NCRP, ACGIH, US 
Fed. Agencies, Canada, ..

Liaison with International 
Groups:
WHO, IEC, NATO, ITU…...

Exposure
Standards

Product
Standards

SC-1 SC-2 SC-5SC-4SC-3 SC-1 SC-2

SC-1: Measurements & Calculations
SC-2: Warning Signs/Hazard Comm
SC-3: Low-frequency Limit Values
SC-4: High-frequency Limit Values
SC-5: Electro-Explosive Devices
SC-6: Dosimetry Modelling (NEW!)

SC-1: SAR Evaluation –
Measurement Techniques

SC-2: SAR Evaluation –
Computational Techniques

Organization of ICES

SCC39
ICES

(AdCom)

SC-6
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IEEE ICES

New Names In The AdCom

 New TC34 Chairman: Jafar Keshvari

 New Membership Chairman: B. Jon Klauenberg

 New SC-6 Chairman: Akimasa Hirata

 New member-at-large: J. Patrick Reilly

 Officers who turned to members-at-large:
 Wolfgang Kainz
 Michael Murphy
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IEEE ICES

Check Out Our Relaunched Website:

www.ices-emfsafety.org
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IEEE ICES

ICES Standards
Still Publicly Available at no Cost!

The following Standards can be downloaded for AT NO 
COST from the IEEE website:*

 IEEE C95.1TM-2005 (safety levels: 3 kHz – 300 GHz)
 IEEE C95.1aTM-2010 (amendment to C95.1-2005)
 IEEE C95.1TM-2345-2014 (military workplaces)
 IEEE C95.3TM-2002 (measurements: 100 kHz – 300 GHz)
 IEEE C95.3.1TM-2010 (measurements: 0 Hz – 100 kHz)
 IEEE C95.6TM-2002 (safety levels: 0 Hz – 3 kHz)
 IEEE C95.7TM-2014 (RF safety programs)

*http://standards.ieee.org/about/get/index.html#getC95
(funded by the US Air Force, US Navy, and US Army)
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IEEE ICES

GetC95 Program – Monthly Downloads
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Total 2013: 3111 Total 2014: 2742 2015: 1334

Total Downloads: 7187 Max: 302 (Nov 13 and Feb 15)
Ave: 266.2 per month Min: 153 (Dec 14)
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June 13, 2015, Pacific Grove, CA 

IEEE ICES TC95 Chairman Report (C-K. Chou) 

1. In September 2014 TC95 summer meeting, SC6 “EMF Dosimetry Modeling” was
established. Dr. Akimasa Hirata was appointed as Chairman.

2. Presented two papers at the 8th International Workshop on Biological Effects of
Electromagnetic Fields, held on September 22-24, 2014 in Verna, Bulgaria

a. IEEE EMF Exposure and Assessment Standards Activities
b. Every Observed RF Biological Effect Must Have A Reason:

Dosimetric Consideration

3. Two papers to be published, the first “IEEE EMF exposure and assessment standards
activities” in a special issue of "Bulgarian journal of public health" (ISSN 1313-860H),
the second “A Need to Provide Explanations for Observed Biological Effects of
Radiofrequency Exposure” in Electromagnetic Biology and Medicine.

4. Participated in the IEEE Broadcast Technology Society meeting held on October 22,
2014 at San Antonio, TX, and presented “Standards of IEEE International Committee on
Electromagnetic Safety (ICES)”.

5. Published a paper “K. Foster, and C-K. Chou. Are Children More Exposed to
Radiofrequency Energy from Mobile Phones than Adults? IEEE Access Volume 2: 1497-
1509, 2014.” A result of the Workshop “Comparison of RF absorption in heads of
children and adults due to mobile phone exposures” 35th Bioelectromagnetics Society
Meeting, Thessaloniki, Greece, June 11, 2013.

6. On January 15, 2015, Bill Bailey, Ron Petersen, Marv Ziskin and I participated in a one
hour teleconference to answer "EMF Questions" from a group of Korean students (Social
Science Department, Sungkyunkwan University) travelled to the USA to talk to EMF
experts.

7. Started literature evaluation process. Michael Repacholi will publish a paper on paper
evaluation for ICES TC95 to use. Need ICES TC95 agreement. Comments received from
members. Paper revised for discussion.

8. Presented “Cataract Studies at the University of Washington and RF Exposure Limits”,
Workshop for ocular disorders caused by Non-ionizing radiation, Kanazawa, Japan,
February 23, 2015.

9. On February 24, 2015, ICES new website was on line. Victor Carneiro of NEMA did a
great job in redesigning the website.
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10. Participated in the National Association of Broadcasters Show, and presented “Standards
of IEEE International Committee on Electromagnetic Safety (ICES)”, Las Vegas, NV,
April 13, 2015.

11. Will present on June 17 at the BioEM2015 meeting “The impact of eye injury studies on
RF exposure limits” C-K. Chou, Masami Kojima, and Joe A. Elder

12. Will participate in a tutorial session on “Broadcast Site Planning: Latest on RF Safety,
Coverage and Spectrum” at the International Broadcasters Convention to be held in
Amsterdam, Netherlands on September 11, 2015.  My presentation topic will be on
general RF safety.



Pacific Grove, CA 
13 June 2015 IEEE ICES 

Secretary’s Report 

TC95 Meeting 
13 June 2015 

Pacific Grove, California 
R Petersen 

ICES 

International Committee on 
Electromagnetic Safety 
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ICES –Administrative 

Policies and Procedures (P&P): 
 Defines organizational structure (SCC-39)

 Based on “SA Baseline P&Ps for Type 2 SCCs” (with deviations)

 Revision of 2007 P&Ps accepted by SASB, December 2012

 Working Group (SC) P&Ps are now Required

 WG P&Ps deemed “without issue” by AudCom, June 2013

Annual Report (2013-2014): 
 Accepted by SASB, December 2014
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Changes: Reaffirmation/Stabilization 

Effective Jan 1, 2012: 
 There will be no new reaffirmation or stabilization ballots

 The only actions allowed by Sponsors will be:

• Revision

• Amendment/Corrigendum

• Withdrawal

 Standards will now have a 10 year maintenance cycle (i.e.,
extended from 5 years to 10 years after the last date of
approval or maintenance action)

 The status for a standard will be either active or inactive

 All standards must have a revision approved by the IEEE-SASB
prior to the close of Year 10 in order to remain active

 Any standard not approved as a revision will become inactive after
year 10
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Changes: Inactive Standards 

Categories of Inactive Standards: 

 Inactive – superseded: These standards have been replaced
with a revised version of the standard

 Inactive – reserved: These standards are removed from
active status through an administrative process for standards
that have not undergone a revision process within 10 years

 Inactive – withdrawn (valid for standards categorized
after 1 January 2012): These standards have been removed
from active status through a ballot where the standard is made
inactive as a consensus decision of the balloting group
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Changes: Revisions 

Revisions: 
 A revision ballot may result in:

 Changes to the standard  

 Changes to only the references or bibliography 

 No changes at all  

 In the event that no changes are made, the standard will
retain its designation (i.e., the year will not change).

 The title page will reflect the fact that a maintenance
action occurred but no changes were made. 

 This will keep the standard active for another 10 years
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ICES TC95 Standards: Status 

C95.1-2005: (Safety  levels, 3 kHz – 300 GHz) 
 Approved 2005; published 2006

 PAR for revision – approved June 2010, PAR extension request
approved December 2014—expires 31 December 2016

 Revision will incorporate C95.6 (Safety levels, 0 Hz to 3 kHz)

PC95.1a: (Safety levels, 3 kHz – 300 GHz) 
 Published May 2010

 Amendment 1 (sets ceiling values for induced and contact current)

C95.1-2345-2014: (Safety  levels, 0 Hz – 300 GHz) 
 Approved 16 May 2014; published 30 May 2014

 Replacement for NATO STANAG 2345
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ICES TC95 Standards: Status 

C95.2-1999: (RF energy and current flow symbols) 
 Reaffirmed 2005

 PAR for Revision –  approved November 2010; expires 31 December
2014) 

C95.3-2002: (RF measurements and computation: 100 kHz to 
300 GHz) 

 Reaffirmed 2008

 PAR for Revision – approved 6 February 2012; expires 31
December 2016

 Revision will incorporate C95.3.1

PC95.3.1: (Measurements and computation: 0 Hz to 100 kHz) 

 Incorporates IEEE 1460

 Published May 2010
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ICES TC95 Standards: Status 

C95.4-2002: (Safe distances from antennas during blasting 
operations) 

 Reaffirmed 2008

C95.6-2002: (Safety levels – 0 to 3 kHz) 

 Reaffirmed 2007

 Will be incorporated into C95.1 (Safety levels, 3 kHz to 300 GHz)

C95.7-2014: (RF safety programs) 
 Revision of C95.7-2005

 Approved 12 June 2014; published 8 August 2014
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ICES TC95 Standards: Status 

1460-1996: (Measurement of quasi-static electric and magnetic 
fields) 

 Reaffirmed 2008

 Incorporated into C95.3.1

 Action – Withdraw? Archive?
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SCC39 Standards: Expiration Dates 

 Number Year Approval Date Expiration Date 

1460 1996 12/10/1996 12/31/2018 
1528 2013 06/12/2013 12/31/2023 
C95.1 2005 10/03/2005 12/31/2018 
C95.1a 2010 02/02/2010 02/02/2020 
C95.1-2345 2014 05/16/2014 12/31/2024 
C95.2 1999 09/16/1999 12/31/2018 
C95.3 2002 12/11/2002 12/31/2018 
C95.3.1 2010 03/25/2010 03/25/2020 
C95.4 2002 11/11/2002 12/31/2018 
C95.6 2002 09/12/2002 12/31/2018 
C95.7 2014 06/12/2014 12/31/2024 
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Get C95™ Standards 
Access to the following standards at no cost has been 
sponsored by the US Navy, US Air Force, and US Army:*

• IEEE Std C95.1TM-2005
• IEEE Std C95.1aTM-2010
• IEEE Std C95.1-2345TM-2014
• IEEE Std C95.3TM-2002
• IEEE Std C95.3.1TM-2010
• IEEE Std C95.6TM-2002
• IEEE Std C95.7TM-2005
• IEEE Std C95.7TM-2014

http://standards.ieee.org/about/get/ 
*Sponsorship of the Get IEEE C95 no-cost-to-public web access of the IEEE C95
standards does not imply that the  Department of Defense nor its Component Services 
endorse or are obligated in any manner to adopt the covered standards current or  
future versions. 
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Get IEEE C95 Standards: Download Statistics 

 Standard Total Downloads 

2012 2013 2014 2015  (YTD) 

C95.1-2005 1493 1362 1029 410 
C95.1a-2010 0 0 0 95 
C95.1-2345-2014 164 136 
C95.3-2002 571 536 389 132 
C95.3.1-2010 472 476 284 98 
C95.6-2002 620 424 344 150 
C95.7-2005 515 341 294 88 
C95.7-2014 14 225 
Total 3671 3139 2742 1334 
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Get IEEE C95 Standards: Download Statistics 

Interest Category Total 

2012 2013 2014 2015  (YTD) 

Military User 219 216 184 107 
Safety/Risk Manager 367 462 418 217 
Other 588 506 366 179 
Commercial User 662 615 494 220 
Research Scientist 603 339 363 204 
Government user (non 
Military) 407 307 332 171 

Academic/Student 660 582 483 198 
Standards Developer 163 109 102 38 
Unknown  2 
Total 3671 3111 2742 1334 
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Active TC95 Project Authorization Requests (PARs) 

Project  Approval Date  Expiration Date 

PC95.1 17 June 2010 31 December 2016 

PC95.2 8 November 2010 Expired 

PC95.3 6 February 2010 31 December 2016 

. 
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Changes: Interpretations 

 

Rationale: 
 Inefficient and a risk

 Interpretation responses made in an attempt to clarify 
ambiguous text to be derived from a process that does 
not inform all materially interested parties of the 
activity  

 Does not require consensus to be achieved through 
the Sponsor balloting process 

Elimination of Interpretations: 
 The IEEE- SA Standards Board approved a proposal

to eliminate issuing interpretations in June 2011
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Changes: Interpretations 

Solution: 

 More sensible to simply funnel comments on standards to
Sponsors for handling
 Any document changes would appear in a revision 

amendment/corrigendum 

 All require PARs – an open process & consensus through 
balloting 

 Therefore interpretations as discrete documents are
discontinued
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Changes: Individual Experts 

Individual Expert: 

 Members of the working groups who are not SA members but
contributed significantly to the development of standard could
participate in sponsor ballots if approved by the SASB as
“individual experts”

 Individual Expert category has been eliminated

 Now, only IEEE-SA Members or individuals who pay a fee are
permitted to vote on IEEE sponsor ballots

 TC95 SC/WGs follow IEEE sponsor balloting procedures

 TC95 members and members of the TC95 SCs and WGs
who are not IEEE-SA members and desire to vote on a
standard should join the WG ballot groups
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Secretary’s Report 

Questions? 
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TC95-13 June 2015 
Pacific Grove, CA IEEE ICES 

Treasurer’s Report 

TC95 Meeting 
13 June 2015  

Pacific Grove, California 
R Petersen 

ICES 

International Committee on 
Electromagnetic Safety 
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TC95-13 June 2015 
Pacific Grove, CA IEEE ICES 

Financial Statement: 9/12/14—6/13/15 

Balance (9/12/14) $ 13 271.22 

Income $ 6,520.66 
$  26.96 

September 14 Meeting 
Interest 

Total $   6,547.62 

Expenses $  3,313.74 
$     839.40 
$  2,200.00 
$     957.00 

Balance Sept 14 Meeting 
Database Maintenance 
Web Hosting and Update 
Facility - Sept 14 Meeting 

Total $7,310.14 

Balance (6/12/15) $  12,508.88 
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ICES TC95 Membership Report 
13 June, 2015 

Pacific Grove, California 

Dr. B Jon Klauenberg 
USAF Research Laboratory 

711th Human Performance Wing 
Human Effectiveness Directorate 

Bioeffects Division 
Radio-Frequency Bioeffects Branch 
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ICES TC95 Membership 
Report Outline 

 Recent New Members
 Current Membership
 Maintaining Official Membership in ICES

TC95
 Becoming a Member of ICES
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Welcome Our New Members 
to ICES TC95 

Gabor Mezei,  USA- accepted 29 April 2015 
Valerio De Santis, ITA-accepted 5 May 2015 
Suraj Sinda, USA-accepted 7 May 2015 
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Members in ICES TC95 
(2009-2010) 

Rajat Mathur, Calafornia – accepted 15 January 2009 
Amnon Duvdevany, Israel - accepted 15 January 2009 
Donald Farrer, San Antonio - accepted 
John Brewer, USAF, Singapore- accepted 
Rodney Croft, Australia - accepted 8 April 2009 
Dave Cotton,  Colorado – accepted 8 April 2009 
Rene De Seze, France -  accepted 22 April 
Hiroaki Miyagi, Japan – accepted 15 July 2009 
Akinasa Hirata, Japan – accepted 12 Dec 2009 
Niels Smit,  Netherlands – accepted 10 Feb 2010 
Jin Hongbin, China – accepted 17 Feb 2010 
Tamera Hay. USA – accepted 14 April 2010 
Ae-Kyoung Lee, Korea – accepted 14 April 2010 
Shrivastava, Devashish, USA – accepted 16 July 2010 
Chungsang Ryu, Korea – accepted 16 July 2010 

Kenichi Yamazaki, Japan – accepted 16 July 2010 
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Daoud Attayi, Canada – accepted 5 October 2010 
Martin R. Doczkat, USA – accepted 5 October 2010 
Mark Douglas, Switzerland – accepted 13 January 2011 
Byung, Chan Kim, Korea – accepted 8 July 2011 
Shkolnikov, Yakov, USA – accepted 8 July 2011 
Zhadobov, Maxim, France – accepted 8 July 2011 
Christine M. Jones, USA  – accepted 12 October 2011 
Frank Colville – USA – accepted 17 November 2011 
Sam Adhikari, USA – accepted 05 December 2011 
Martin Gledhill, NZ – accepted 05 May 2012 
Wes Mundy, CA – accepted  18 July 2012 
Dave Dini, USA – accepted 31 August 2012 
Hai Jiang, USA – accepted 31 August 2012 
Ray Harmond, USA – accepted 23 Jan 2013 
Bob Johnson, USA – accepted 23 Jan 2013 

Members in ICES TC95 
(2010-2013) 
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Members in ICES TC95 
(2013-2014) 

Marv Wessel Jr., USA – accepted 23 Jan 2013 
Leeor Alcon, USA – accepted Feb 2013 
Vijayalaxmi, USA – accepted March 2013 
TV Ramachandran, India – accepted March 2013 
Matt Butcher, USA – accepted November 2013 
Wes Shelton, USA – accepted December 2013 
Ilkka Laakso, IT-accepted 25 September 2014 
Joe Bowman, US-accepted 18 Nov 2014 
Auke Viser, NE-accepted 6 June 2014 
Peter Valberg US-accepted 9 May 2014 
Christopher Sheppard US-accepted 22 April 2014 
Michael Delgato US-accepted 11 April 2014 
Antonio Faraone US-accepted 6 February 2014 
James Futch US-accepted 15 January 2014 

Benjamin Cotts US-accepted 15 January 2014 
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TC95 Current Membership 

TC95 membership, April 2015 - 135 Members 

AUS - 4 
BGR - 1 
CAN - 7 
CHE - 2 
CHN - 2 
DEU - 1 
FIN - 1 
FRA - 2 
GRC - 4 
HUN - 1 
IRL - 4 
ISR – 2 
IND - 1 

ITA – 4 
JPN - 5 
KOR - 4 
MYS - 3 
NLD - 2 
NZL - 1 
POL - 1 
SWE - 1 
SVN - 1 
THA - 1 
TUR - 1 
GBR - 2 
USA - 77 

26 countries 

ATTACHMENT 7Approved Minutes – 13 June 2015 TC95 Meeting g



Maintaining Official 
Membership in ICES TC95 

 Following the ICES Winter meeting each year, the
membership roles will be reviewed. Members
who joined ICES before that year, who have not
attended meetings or otherwise participated in
the business of ICES that year, will be contacted
to determine if they are still interested in
maintaining official membership in the
Committee.  Those failing to respond will be
dropped from the membership roles.  The
membership of individuals who joined ICES
within that year will be reviewed at the end of
the next calendar year.
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• Access to protected part of ICES Website

• E-mail notification of meetings and other events

• Permission to publically cite self as “Member of ICES TC95”

• Listing in the preface of IEEE C95 standards, if you contribute

• Inclusion in membership statistics

• Voting on committee issues at meetings and by letter (e-mail)
ballot

• Participating in ballots on ICES standards, subject to IEEE rules

Privileges of Official Membership 
on IEEE ICES TC95 

To apply for membership, e-mail 
bertram.klauenberg@us.af.mil  
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Wireless	  Device	  10g	  SAR	  Calculation	  from	  3D	  MRI	  Temperature	  Measurements	  

Deposition	  of	  RF	  energy	  can	  be	  quantified	  via	   local	   SAR	  and	   temperature-‐change	  measurements.	  MRI	  
provides	   a	   tool	   to	   measure	   small	   temperature	   changes	   in	   phantoms	   being	   exposed	   to	   RF	   radiation.	  
Conversion	  from	  temperature-‐change	  to	  SAR	  is	  nontrivial	  when	  heating	  duration	  is	  long,	  since	  the	  heat-‐
diffusion	  effect	  is	  prominent.	  In	  this	  work,	  a	  method	  for	  3D	  calculation	  of	  10g	  SAR	  is	  shown	  via	  inversion	  
of	  the	  heat	  equation	  using	  high-‐resolution	  3D	  temperature	  maps	  and	  measured	  thermal	  properties.	  	  

Introduction:	   Exposure	   to	   RF	   radiation	   results	   in	   increased	   heating	   of	   tissue	   via	   Joule	   and	   Dielectric	  
heating	   mechanisms	   [1].	   In	   order	   to	   prevent	   the	   deposition	   of	   excessive	   RF	   energy	   into	   the	   body,	  
maximum	   allowed	   temperature	   increase	   during	   RF	   heating	   is	   regulated	   [2-‐3]	   by	  means	   of	  measuring	  
specific	   absorption	   rate	   (SAR),	   the	   rate	   at	   which	   energy	   is	   deposited	   inside	   the	   body.	   SAR	   is	  
conventionally	  measured	  in	  the	  wireless	  industry	  using	  electric	  (E)	  field	  probes	  [4]	  that	  are	  mechanically	  
moved	  in	  a	  point-‐by-‐point,	  grid-‐like	  fashion	  in	  3D	  space	  inside	  a	  phantom	  filled	  with	  a	  liquid	  mimicking	  
the	   electrical	   properties	   of	   human	   tissues.	   Recently,	   several	   studies	   have	   shown	   the	   feasibility	   of	  
assessing	   the	   RF	   safety	   via	   temperature	   measurements	   using	   temperature	   probes	   [5]	   and	   magnetic	  
resonance	  (MR)	  temperature	  mapping	  [6-‐7].	  In	  temperature	  based	  methods,	  heating	  duration	  plays	  an	  
important	  role	  in	  estimating	  SAR.	  Keeping	  the	  duration	  of	  heating	  small	  requires	  sufficient	  device	  output	  
RF	  power	  in	  order	  to	  minimize	  the	  heat	  diffusion,	  while	  being	  able	  to	  accurately	  measure	  a	  temperature	  
change.	  Temperature	  based	  RF	  safety	  assessment	  of	  low	  power	  RF	  emitting	  devices	  requires	  the	  heating	  
duration	   to	   be	   sufficiently	   long	   in	   order	   to	   get	   detectable	   temperature	   change	   within	   the	   phantom.	  
Thus,	   heat	   diffusion	   cannot	   be	   ignored	   and	   inversion	  of	   the	   heat	   equation	   is	   needed	   to	   estimate	   the	  
local	  SAR	  distribution.	  

In	   this	  work,	  we	   take	  advantage	  of	  MR	   temperature	  mapping	   to	  measure	   small	   temperature	   changes	  
with	   a	   resolution	   of	   a	   few	   millimeters,	   to	   invert	   the	   heat	   equation	   and	   calculate	   the	   local	   SAR	  
distribution.	  It	  is	  shown	  that	  by	  combining	  the	  information	  provided	  by	  MR	  temperature	  mapping	  with	  
physical	   thermal	  measurements	   of	   the	   phantom,	   the	   inversion	   of	   the	   heat	   equation	   reveals	   the	   local	  
SAR	   distribution.	   Results	   are	   shown	   using	   Electromagnetic	   (EM)	   field	   simulations,	   where	   the	   true	  
simulated	  SAR	  (which	   is	  not	  known	  in	  experiments)	   is	  recovered	  from	  temperature	  with	  realistic	  noise	  
addition,	  and	  using	  MR	  based	  temperature	  measurement	  experiments.	  

Theory:	  The	  heat	  equation	  with	  source	  term	  is	  a	  parabolic	  partial	  differential	  equation,	  which	  captures	  
the	  behavior	  of	   temperature	   in	  space	  and	  time	  when	  a	  body	   is	  exposed	  to	  an	  external	  energy	  source.	  
The	  equation	  in	  non-‐perfused,	  homogeneous	  media	  is	  expressed	  as	  follows	  [9]:	  

where	  ρ,	  C,	  k,	  and	  SAR	  are	  the	  tissue	  density	  (in	  kilograms	  per	  cubic	  meter),	  heat	  capacity	  (in	  Joules	  per	  
kilogram	  per	  degree	  Celsius),	  thermal	  conductivity	  (in	  Watts	  (W)	  per	  meter	  per	  degree	  Celsius),	  and	  SAR	  
(in	   Watts	   per	   kilogram),	   respectively.	   SAR	   -‐	   the	   driving	   force	   for	   temperature	   rise	   as	   result	   of	  
Joule/Dielectric	  heating	  mechanisms	  -‐	  is	  defined	  as	  follows:	  
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where	   E	   is	   the	   induced	   electric	   field	   (in	   Volts	   per	   meter)	   inside	   the	   body,	   and	   σ	   is	   the	   electrical	  
conductivity	  (in	  siemens	  per	  meter).	  If	  the	  heating	  time	  (e.	  g.	  due	  to	  an	  external	  RF	  source)	  is	  short	  and	  
thermal	  diffusion	  is	  negligible,	  Eq.	  (1)	  can	  be	  integrated	  in	  time	  and	  simplified	  to:	  

where	   (in	   degrees	   Celsius)	   is	   the	   temperature	   change	   induced	   during	   time-‐interval	   (in	   seconds).	  
However,	   when	   heating	   occurs	   over	   a	   sufficiently	   long	   period,	   heat	   diffusion	   cannot	   be	   ignored	   (i.e.	  
using	  Eq.	  (3)	  results	  in	  high	  errors)	  and	  SAR	  needs	  to	  be	  determined	  by	  inversion	  of	  the	  heat	  equation.	  
There	  are	  several	  methods	  available	  to	  extract	  the	  source	  term	  in	  parabolic	  partial	  differential	  equations	  
[10-‐11].	  In	  this	  current	  implementation,	  we	  choose	  to	  use	  a	  finite	  difference	  approximation	  to	  the	  heat	  
equation	  and	  using	  the	  following	  linear	  polynomial	  equation	  [10]:	  

where	  f	  is	  the	  source	  term	  defined	  as:	   ,	  T1	  and	  TN	  are	  the	  initial	  and	  final	  temperature	  of	  

the	  sample,	  respectively,	  and	  L	  is	  a	  linear	  Laplace	  operator	  defined	  as: .	  Since	  all	  the	  terms	  
in	   Eq.	   (4)	   except	   f	   are	  measurable	   quantities	   (k	   and	   C	   can	   be	  measured	   using	   a	   thermal	   probe,	   and	  
ΔT=TN-‐T1	  using	  MR),	  Eq.	  (4)	  can	  be	  written	  as	  a	  linear	  matrix	  equation	  and	  f	  can	  be	  calculated	  using	  the	  
following	   L1	   norm	   weighted	   least	   squares	   minimization,	   which	   has	   been	   shown	   to	   be	   robust	   with	  
respect	  to	  noise	  for	  sparse	  representations	  [12]:	  

where	   	  ,	   ,	  and	  λ	  is	  the	  regularization	  parameter	  that	  was	  empirically	  set	  to	  
1.5	  in	  this	  study.	  

Methods:	  EM	  field	  simulations	  were	  performed	  on	  the	  dipole	  antenna	   -‐	  phantom	  setup	  shown	   in	  Fig.	  
1A,	   in	   order	   to	   obtain	   the	   SAR	   distribution	   induced	   by	   the	   dipole	   antenna	   inside	   the	   phantom	   and	  
validate	  the	  heat	  equation	   inversion	  problem	  can	  be	  solved	  accurately.	  Commercial	  Microwave	  Studio	  
software	   (CST,	   Framingham,	   MA,	   USA)	   using	   finite	   integration	   technique	   (FIT)	   was	   used	   for	   the	  
simulations.	   The	   parameters	   used	   in	   the	   FIT	   calculations	   were	   as	   follows:	   2.7	  mm	   isotropic	   cell	   size,	  
mesh	  dimensions	  84	  x	  83	  x	  83,	  feeding	  with	  a	  voltage	  source	  operating	  at	  1.96	  GHz.	  A	  5	  mm	  separation	  
between	  the	  phantom	  and	  the	  dipole	  antenna	  was	  used	  to	  simulate	  the	  physical	  setup	   in	  the	  scanner	  
room.	  The	  net	   input	  power	  used	  was	  0.65W.	  The	  simulated	  SAR	  distribution	  was	  used	  along	  with	   the	  
thermal	  properties	  of	  the	  phantom	  to	  model	  the	  temperature	  distribution	  in	  the	  phantom	  numerically	  
by	  solving	  the	  Heat	  equation	  (Eq.	  1)	  as	  result	  of	  6.5	  minutes	  of	  heating	  [13].	  Gaussian	  noise	  (similar	   in	  
mean	  and	  standard	  deviation	  of	  the	  MR	  temperature	  maps)	  with	  standard	  deviation	  of	  0.1°C	  was	  added	  
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to	   the	   simulated	   temperature	   maps.	   Inversion	   of	   the	   heat	   equation	   was	   then	   conducted	   using	   L1	  
weighted	  norm	  minimization	  (Eq.	  5)	  in	  order	  to	  estimate	  the	  unaveraged	  local	  SAR.	  The	  10g	  SAR,	  which	  
is	   regulated	   for	   RF	   safety	   by	   the	   international	   standard	   committees	   [3],	   was	   calculated	   from	   the	  
unaveraged	  local	  SAR	  and	  compared	  with	  the	  original,	  "true"	  10g	  SAR	  distribution	  that	  was	  computed	  in	  
simulation.	   A	   flow	   chart	   of	   the	   procedure	   described	   above	   is	   shown	   in	   Fig.	   1A.	   The	  mean,	   standard	  
deviation	   and	   max	   error	   between	   the	   true	   and	   reconstructed	   10g	   SAR	   was	   calculated	   to	   assess	   the	  
accuracy	  of	  the	  inverse	  heat	  equation	  solution.	  

For	   the	   experiments,	   a	   half	   wavelength	   (λ/2)	   dipole	   antenna	   (Fig.	   1B)	  was	   constructed	   to	   operate	   at	  
1.96GHz	   and	  matched	   for	  maximum	  efficiency	  with	   S11	   <	   -‐15	   dB.	   The	   schematic	   of	   the	   experimental	  
setup	   used	   to	   drive	   the	   antenna	   is	   shown	   in	   Fig.	   1D.	   During	   the	   RF	   heating	   period,	   the	   antenna	  was	  
operated	   in	  continuous	  wave	  mode	  for	  6.5	  minutes	  and	  net	   injected	  RF	  power	  was	  monitored	  using	  a	  
directional	   coupler	   (Agilent	   Technologies	   778D)	   and	   a	   power	   sensor	   (NRP-‐Z11,	   Rhode&Schwarz).	   RF	  
heating	   was	   detected	   using	   a	   3T	   MR	   scanner	   and	   head	   and	   neck	   coil	   (Siemens	   Medical	   Solutions,	  
Erlangen,	   Germany)	   with	   20	   receive	   elements.	   Multi-‐slice,	   interleaved,	   spoiled	   gradient-‐echo	   (GRE)	  
images	   of	   the	   phantom	   before	   and	   after	   RF	   heating	   were	   acquired	   with	   the	   following	   parameters:	  
repetition	   time	   (TR)	  =	  244	  ms,	  echo	   time	   (TE)	  =	  17	  ms,	   voxel	  dimension	  =	  2.7	  mm	  x	  2.7	  mm	  x	  5	  mm,	  
number	  of	  slices	  =	  11	  and	  total	  acquisition	  time	  =	  31s.	  The	  fundamental	  phenomenon	  governing	  most	  
MR-‐based	   temperature	  mapping	   is	   the	  Proton	  Resonance	  Frequency	   (PRF)	   shift,	  which	   linearly	   relates	  
the	  precession	   frequency	  of	   the	   spins	  of	  protons	  with	   temperature	   [8],	   enabling	  RF	  power	  deposition	  
assessment	  via	   temperature	  measurements.	  The	  PRF	  shift	  method	  was	  used	   to	  convert	  multi-‐coil	  GRE	  
phase	   measurements	   into	   a	   temperature	   difference	   map.	   The	   temperature	   difference	   map	   and	   the	  
thermal	  properties	  of	  the	  phantom,	  measured	  using	  a	  thermal	  property	  analyzer	  (KD2	  Pro,	  Pullman,	  WA,	  
USA),	  were	  used	  to	  invert	  the	  heat	  equation	  and	  compute	  the	  unaveraged	  local	  SAR,	  which	  enabled	  the	  
calculation	  of	  10g	  SAR.	  

Results	  and	  Conclusions:	  Fig.	  2A	  shows	  an	  EM	  field	  simulation	  comparison	  between	  the	  reconstructed	  
and	  “true”	  10g	  SAR	  results	   for	   five	  slices	   in	  the	  middle	  of	  the	  phantom.	  The	  mean,	  standard	  deviation	  
and	  maximum	  error	  between	  the	  reconstructed	  and	  “true”	  10g	  SAR	  distributions	  over	  the	  entire	  volume	  
of	  the	  phantom	  was	  0.1	  W/kg,	  0.14	  W/kg	  and	  1.42	  W/kg,	  respectively.	  Simulation	  results	  show	  that	  the	  
10g	   SAR	   can	  be	   reconstructed	  within	   8.8%	  of	  maximum	  value	  using	   a	   finite	  difference	   approximation	  
solution	  to	  an	  inverse	  heat	  diffusion	  problem.	  The	  error	  reported	  has	  been	  due	  to	  noise	  propagation	  in	  
the	  inversion	  process	  and	  other	  reconstruction	  methods	  for	  minimizing	  the	  error	  propagation	  are	  under	  
investigation.	  Preliminary	  experimental	  10g	  SAR	  results	  are	  shown	  in	  Fig.	  2B,	  where	  temperature	  maps	  
of	  RF	  heating	   from	  a	  dipole	  antenna	  positioned	   inside	   the	  MR	  scanner	   room	  were	  used	   in	  solving	   the	  
inverse	  heat	  problem.	  

In	  summary,	  a	  method	  for	  computing	  10g	  SAR	  generated	  from	  low	  power	  RF	  devices	  is	  presented	  in	  this	  
work.	   High	   resolution	   MRI	   temperature	   mapping	   provided	  a	   metric	   related	   to	   health	   risk,	   while	   the	  
combination	   of	   the	   temperature	   mapping	   with	   thermal	   property	   measurements	   enabled	   10g	   SAR	  
calculation-‐	  a	  metric	  used	  as	  a	  standard	  for	  safety	  evaluation	  of	  wireless	  devices.	  
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Figure	  1	  A-‐	   Phantom-‐dipole	  antenna	   setup	  and	   flow	  chart	  of	   the	  process	  used	   for	   the	   solution	  of	   the	  
inverse	  heat	  problem.	  The	  phantom	  dimensions	  were	  10.2	  cm	  in	  diameter	  and	  11	  cm	  in	  height.	  B-‐	  Gel	  
phantom	  used	  in	  MR	  temperature	  mapping	  experiments.	  The	  phantom	  properties	  were	  as	  follows:	  ρ	  =	  
1272(kg/m3),	  C=3543(J/kg·∙°C)	  and	  k=0.457(W/m·∙°C).	  C-‐	  Dipole	  antenna	  used	  in	  the	  MR	  experiments.	  D-‐	  
Schematic	  representation	  of	  the	  experiment	  setup	  used	  to	  drive	  the	  dipole	  antenna	  while	  measuring	  the	  
net	  output	  power.	  

ATTACHMENT 9Approved Minutes – 13 June 2015 TC95 Meeting



Figure	  2	  A-‐	  Simulated	  ΔT	  and	  10g	  SAR	  maps	  (coronal	  slices)	  at	  5	  slices	   inside	  the	  phantom,	  comparing	  
the	  “true”	  simulated	  10g	  SAR	  distribution	  and	  the	  reconstructed	  10g	  SAR	  distribution	  using	  inversion	  of	  
the	  heat	   equation.	  B-‐	   Experimentally	  measured	  ΔT	  maps	   and	   reconstructed	  10g	   SAR	  maps	   at	   5	   slices	  
inside	  the	  phantom.	  
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Recent/Upcoming 
IEEE Broadcast Technology Society 

Activities with ICES/TC95 
 Eric R. Wandel for IEEE BTS 

email: eric@wavepointresearch.com 

Date:  June 13, 2015 

TC95 Committee Meeting 
Pacific Grove, CA 

IEEE Broadcast Technology Society 
“The technologies to deliver information and entertainment 

to audiences worldwide, at home and on the go.” 
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IEEE Broadcast Symposium 
October 2014 – San Antonio 



3 

NAB Broadcast Engineering Conference 
April 2015 – Las Vegas 



IEEE BTS Tutorial: RF Radiation Exposure Safety Standards, Practices and Regulations 
Session Outline 

Presentation Title Speaker Time 
Opening Remarks Eric Wandel, Robert Cleveland, Session Chairs 3:00 - 3:10 
Standards of IEEE International 
Committee on Electromagnetic Safety 
(ICES)  

C.K. Chou, Chairman of ICES TC95 3:10 - 3:45 

FCC policy on RF exposure Martin Doczkat, P.E., Federal Communications 
Commission (FCC) 

3:45 - 4:15 

BREAK 4:15 – 4:30 
Practical considerations Robert D. Weller, P.E.,  

Vice President for Spectrum Policy, National Association 
of Broadcasters (NAB), Member of ICES 

4:30 - 5:00 

Examples of RF exposure  problems  J. Hatfield, P.E., Hatfield and Dawson Consulting, 
Member of ICES 
Marv Wessel, Global RF Solutions, Member of ICES 

5:00 - 5:45 

PANEL Q&A All Presenters 5:45 - 6:00 



Upcoming – IBC Conference 
Amsterdam, Netherlands – September 11, 2015 

Broadcast Site Planning: Latest on RF Safety, Coverage and Spectrum 
This session will provide the broadcast engineer with a high value tutorial 
update on a number of important topics related to site planning - including 
regulatory considerations and coverage performance.   
The session comprises: 

– An overview and update on international standards for RF safety, presented
by the chair of the IEEE International Committee on Electromagnetic Safety 
(ICES);   

– System design methods for optimizing antenna performance at transmission sites
to maximize signal coverage, with demonstrations of method of moment and
terrain based modeling software;

– Plus a timely update on critical spectrum issues, in the lead up to the World
Radiocommunications Conference 2015 (WRC-15) being held in Geneva,
Switzerland, in November 2015.

5 



Upcoming – Other Support? 
• Possible support for research and/or training activities of interest to

broadcast engineering
• Talking with Cleveland/Tell/Wessel on possible project. If something

of potential interest to BTS, then Weller and I will propose it to the
BTS AdCom at our meeting in September for approval to support
with funding. Recall yesterday’s presentation:
– Issues Related to Performing Field Measurements to Evaluate

Compliance with Exposure Standards: need for improved
recommended procedures, etc.
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2015 IEEE Broadcast Symposium 
Orlando, FL 

October 13-16, 2015 
The 2015 IEEE Broadcast Symposium is one of the world's preeminent technical conferences on broadcasting 
technology. This year's event will offer attendees an exciting, timely, and informative three-day program with 

tutorials, followed by technical sessions. Broadcast engineering experts from around the world will be presenting 
at the Symposium.  

The exceptional technical program, combined with the opportunity to meet with other broadcast engineers from 
around the U.S. and around the world, make the 2015 IEEE Broadcast Symposium a must-attend event.  

Call for Papers are now being accepted – DEADLINE is April 10, 2015 
• Digital radio and television systems
• Advanced RF Modulation
• Layer Division Multiplexing
• Advanced display technologies
• Advanced audio
• Cellular broadcast technologies
• Transmitter and antenna systems

• Cable & satellite interconnection with
terrestrial broadcasters

• Unlicensed devices in TV white spaces
• Next-gen broadcast
• Broadcast spectrum issues
• Electromagnetic compatibility issues between

collocated services



bts.ieee.org/broadcastsymposium/ 



1 Las Vegas, NV 
April 13, 2015 

IEEE ICES Activities in  
Broadcasting RF Safety Education 

• Eric Wandel
• C-K. Chou
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2 Las Vegas, NV 
April 13, 2015 

• Participated in the IEEE Broadcast Technology Society meeting held
on October 22, 2014 at San Antonio, TX, and presented “Standards of
IEEE International Committee on Electromagnetic Safety (ICES)”.

• Participated in the National Association of Broadcasters Show, and
presented “Standards of IEEE International Committee on
Electromagnetic Safety (ICES)”, Las Vegas, NV, April 13, 2015.

• Will participate in a tutorial session on “Broadcast Site Planning:
Latest on RF Safety, Coverage and Spectrum” at the International
Broadcasters Convention to be held in Amsterdam, Netherlands on
September 11, 2015.  My presentation topic will be on general RF
safety.

RF Safety Tutorials 







International Broadcasting Convention 
Amsterdam, Netherlands 

September 11, 2015 
Broadcast Site Planning: Latest on RF Safety, Coverage and Spectrum 

Session 
Chair Eric Wandel President Wavepoint Research, Inc. USA 

Speakers 
C-K Chou Consultant Chairman, IEEE ICES 

TC95 
USA 

Eric Wandel President Wavepoint Research, Inc. USA 

Christine DiLapi Exelis Inc. USA 



Standards of IEEE International Committee 
on Electromagnetic Safety (ICES)  

C-K. Chou* 
TC95 Chairman 

IEEE ICES 
Piscataway, NJ, USA 

 *Speaking as an individual and not for the IEEE



7 Las Vegas, NV 
April 13, 2015 

 Outline 
• IEEE ICES organization
• TC95 standards
• TC34 standards
• Basis of exposure standards
• C95.1 revision

– Terminology changes
– Limit changes

• C95.7-2014
• Conclusions



ICES Standards: Expiration Dates 

 Number Year Expiration Date Approval Date 

1460 1996 12/31/2018 12/10/1996 

1528 2013 12/31/2023 06/14/2013 

1528.a 2005 12/31/2018 09/22/2005 

C95.1 2005 12/31/2018 10/03/2005 

C95.1a 2010 02/02/2020 02/02/2010 

C95.1-2345 2014 12/31/2024 05/16/2014 

C95.2 1999 12/31/2018 09/16/1999 

C95.3 2002 12/31/2018 12/11/2002 

C95.3.1 2010 03/25/2020 03/25/2010 

C95.4 2002 12/31/2018 11/11/2002 

C95.6 2002 12/31/2018 09/12/2002 

C95.7 2014 12/31/2024 06/13/2014 

* At the end of 10 years, IEEE standards must be reaffirmed, revised or withdrawn



9 Las Vegas, NV 
April 13, 2015 

A Confirmed and Established Science 
B Unconfirmed report (could be useful) ? 

C Unconfirmed report contradicts A ? 
D Unconfirmed report with clear flaws and 

artifacts ? 
E Junk report in peer-reviewed literature ? 
F Junk report in non-peer-reviewed literature ? 

Quality of Science  
(Established vs. Possible) 

In
cr

ea
si

ng
 v

al
id

ity
 

Adapted from Osepchuk [2004] 

“Good science is never outdated.” -- Herman P. Schwan 
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 “The general approach to public health protection and setting exposure
limits by previous Soviet and current Russian committees is that people should 
not have to compensate for any effects produced by RF exposure, even though 
they are not shown to be adverse to health (pathological).” 
 “Exposure limits are then set that do not cause any possible biological
consequence among the population (regardless of age or gender) that could be 
detected by modern methods during the RF exposure period or long after it has 
finished.”   
 This is an important difference from the approach used by the IEEE and
ICNIRP, which recommended limits incorporating safety factors applied to the 
lowest RF exposure that causes any established adverse health effect.  

Repacholi M., Grigoriev Y., Buschmann J., Pioli C. “Scientific basis for the Soviet and Russian radiofrequency 
standards for the general public.” Bioelectromagnetics, 33, 623 - 633, 2012. 

Examples of the two different approaches 



11 Las Vegas, NV 
April 13, 2015 

Expert Reviews (2010-2015) 
 Statements from Governments and Expert Panels 

Concerning Health Effects and Safe Exposure Levels of 
Radiofrequency Energy (59 citations)  
http://www.ices-emfsafety.org/expert-reviews/ 

No adverse health effects have been 
confirmed below the current international 
RF safety guidelines or exposure 
standards (ICNIRP, IEEE). 

 

http://www.ices-emfsafety.org/expert-reviews/


12 Las Vegas, NV 
April 13, 2015 

D. Colombi, B. Thors, and C. Törnevik. “Implications of EMF Exposure Limits 
on Output Power Levels for 5G Devices above 6 GHz”, IEEE Antennas and 

Wireless Propagation Letters DOI 10.1109/LAWP.2015.2400331 
 • the existing exposure limits will lead to a non-physical discontinuity of several dB in Pmax as

the transition is made from SAR to power density based basic restrictions.
• if not resolved, might have a large effect on the development of the next generation

cellular networks (5G).



13 Las Vegas, NV 
April 13, 2015 

Conclusions 
• C95.6-2002, C95.1-2005 and C95.1-2345-2014 standards are

developed to protect against established adverse health effects.
• C95.7-2014 is on recommended practice for RF safety programs.
• At low frequencies below 5 MHz, minimizes effects associated

with electrostimulation.
• 100 kHz to 300 GHz, protects against effects associated with

heating.
• Combination of C95.6 and C95.1 is in progress.
• Terminology changes to clarify and convey more obvious

meaning to these terms.
• ICES considers harmonization with ICNIRP and the European

Union Directives important, with an ultimate goal of
internationally-harmonized EMF exposure criteria.



14 Las Vegas, NV 
April 13, 2015 

RF Exposure Update 

Further Notice (ET Docket 03-137) 
Notice of Inquiry (ET Docket 13-84) 

Martin Doczkat 
U.S. Federal Communications Commission 

Office of Engineering & Technology 

The opinions expressed are my own, and do not necessarily reflect the views of the FCC or any of its Commissioners. 
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15 Las Vegas, NV 
April 13, 2015 

Objectives (by Docket) 

• Further Notice (ET Docket No. 03-137)
– Clear and consistent application of RF exposure limits across all

services
– Standardized mitigation practices at fixed sites
– (Not focused on exposure limits themselves)

• Notice of Inquiry (ET Docket No. 13-84)
– Determine whether there may be a basis to reevaluate the FCC’s

RF exposure limits and policies

15 



16 Las Vegas, NV 
April 13, 2015 

• Comments
– Nearly 1,000 comments and more than 20,000 pages
– Comments Were Due: September 3, 2013
– Replies Were Due: November 18, 2013

• Outlook
– Final Order for Further Notice
– Inquiry does not Obligate Commission
– Possible: Report, Expert Group, NPRM(s), may be on special

topics
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Toward a Statistical Safety Limit 
Yakov Shkolnikov, Ph.D. 

ICES TC95 Summer 2015 Meeting 

The opinions expressed here are mine and mine alone.  
My current or previous employers are not responsible for what I present here. 
Nor is it a statement of opinion or position of  the committee and should serve 
solely as a stimulus of discussion. 
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Current Safety Limits 
• It should be mentioned that the thresholds as order of

magnitude are valid for all persons (men, women and
children) independent of their state of health. Often
concerns are expressed in that respect but if the
background of such objections is examined it is found that
such objections represent just opinions without
experimental evidence. Some measurements indicate that
the thresholds of perception and let-go for women are
lower than for men. This may also be the case for children.
– EFFECTS OF CURRENT ON HUMAN BEINGS AND LIVESTOCK IEC

60479-1
• General public: Individuals of all ages and varying health

status
– C95.1-2005
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Current Safety Limits 
• Above several MHz, most current RF safety standards are based on

safety factors compared to a no-effect level of temperature rise
– Other known effects have a much higher threshold for onset of a

physiological response
• Experimental evidence based on mammal behavior (rhesus

monkeys, etc.) as well as organ-specific heating (eyes / testes)
• Temperature increase is a result of a heat load
• Based on a heat load necessary for a 1oC rise in temperature, a

safety factor is applied to allow for uncertainty in exposure and an
additional protection from the effect of heating

• For a general public, the safety factor is 50 compared to the heat
load required for a 1oC temperature change
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Is the limit too conservative? 

• Evidence for standards being too conservative:
– Thermoregulation:

• Takes a lot more power to heat up tissue as it becomes much warmer
than the arterial blood

• Evaporation, convection, conduction cooling on the surface

• Contrary evidence:
– Nerve stimulation may become a primary risk (especially 100 kHz to a

few MHz regime) if a safety factor compared to heating is lowered
– Limited sample size to establish a 1oC degree threshold (or to even

establish if there is a single threshold for a population)
– Heat versus temperature of healthy animals may not representative of

the population
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Secondary Effects (ICNIRP 2009) 

• In the frequency range from 100 kHz up to approximately 10
MHz protection from both, low frequency effects on the
nervous system as well as high frequency effects need to be
considered depending on exposure conditions. Therefore,
some guidance in this document is extended to 10 MHz to
cover the nervous system effects in this frequency range.
Health Physics 99(6):818-836; 2010

• Other effects R. Adair
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Sample Size 

• What is a sample size needed to rule out an effect?
– Null hypothesis H0: there is no adverse effect of RF

exposure with 1 degree heating
– Alternative hypothesis H1: a fraction f of population is

adversely affected even at 1 degree heating
– Want a sample size such that a false positive rate is 95%

and a false negative rate is 95%
– To test for a presence of adverse rate of 1/1,000 requires

3,000 subjects (Rule of three)
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Representative Sample? 

• All are healthy volunteers
– Mackowiak, P.A., et al. (1992), "A Critical Appraisal of 98.6 Degrees F, the Upper Limit of the Normal

Body Temperature, and Other Legacies of Carl Reinhold August Wunderlich." Journal of the American
Medical Association, 268, 1578-1580.

• MS and diabetes effect thermoregulation
– “MS lesions can also occur in areas of the brain responsible for the control and regulation of body temperature and

thermoregulatory effector responses, resulting in impaired neural control of sudomotor pathways or neural-induced
changes in eccrine sweat glands, as evidenced by observations of reduced sweating responses in MS patients” S. L.
Davis et al., “Thermoregulation in multiple sclerosis,” J. Appl. Physiol., vol. 109, no. 5, pp. 1531–1537, Nov. 2010.

– Individuals with poorly controlled type 1 diabetes may have impaired heat sensation, and a reduced capacity to
dissipate heat due to lower skin blood flow and sweating responses and a greater tendency towards dehydration
compared to individuals without diabetes. J. E. Yardley et al., “Is Whole-Body Thermoregulatory Function Impaired in
Type 1 Diabetes Mellitus?,” Current Diabetes Reviews, vol. 9, no. 2, pp. 126–136, Mar. 2013.

• Prevalence of T1D is approximately 1 in 300 in the US by 18 years of age. D.
M. Maahs, N. A. West et al., Endocrinol Metab Clin North Am, vol. 39, no. 3, pp. 481–497, Sep. 2010. 

• Prevalence of MS is approximately 90/100,000 (0.1% of
population) US (Cleveland clinic)

• Other disorders may have thermoregulation impact as well
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Hypothesis of Multiple Subgroups 
• In a population consisting of multiple subgroups

– Cannot necessarily reliably detect their presence
– Members of these subgroups may result in an overall non-trivial rate of abnormal

observations

• Example:
– Imagine that the overall population consists of two subgroups
– Probability 99.967% of a member coming from a typical group with a monitored variable

X distributed normally with μ = 0, σ = 1
– Probability 0.33% of a member coming from an atypical group with monitored variable X

distributed normally with μ = 0, σ = 30
– Distribution of X in the overall population is non-normal (central limit does not apply),

but Shapiro – Wilk test (as well as other tests) have a very low power to detect this non-
normality for a sample size of 128 (False positive rate = true positive rate)

– Probability of observing abnormally high values of X in overall population is much
greater than just in a typical group

– P(X > 10) in the overall population ~ 1/810 versus 1/1,000,0…. in the typical group
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Path Forward 
• Augment the current standard by focusing on quantifying uncertainty
• Establish a hierarchy of adverse effects each with statistics specifying number of

samples, effect “threshold”, uncertainty, and an outcome (injurious, inconvenient,
morbidity, mortality)

– Frequency dependent
• Summarize phenomenological models that determine the effect of RF exposure

and use the statistical data to validate the models
– Results in a much tighter bound:

• in heating – Newton cooling / SB laws give an upper bound
• DNA strand breaking – Molecular physics / Thermodynamics (rule out bond breaking)
• R. Adair papers on other effects

• Create a hierarchical model for probability of an adverse event
• Define when risk as as low as reasonably possible, or is well below other

acceptable risks, or reasonable certainty of no harm
– Risk is a combination of a probability and an outcome of an adverse event
– Different for military than for a general population

• Change in behavior versus change in vigilance
• Healthy informed volunteers
• Ability to screen candidates
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SUMMARY of Minutes SC2 – Pacific Grove, CA: 11 June 2015 

CTO by Chair, R. Tell at 13:10 on 11 June 2015. 
• Chair presented information relative to safety programs.  The focus was on a fish barrier in

Chicago which uses high current flowing through the canal, introducing a real hazard for 
electrocution. The ONLY control to prevent serious injury and death were signs. 

• Report of RF Safety Barrier Working Group.
o There is a draft document from the WG.
o ACTION ITEM:  D. Haes to convey the sensitivity of the SC2 to R. Johnson.

• Report of RF Safety Signage Working Group, M. Wessel led the discussion and presented
information relative to his experiences at a recent FCC rooftop PWS installation inspection.

o R. Tell asked the SC about whether it would be appropriate for the SC to address the
issue of when to use Lock-Out; Tag-out (LOTO).  R. Curtis suggests licensees use the
following in lieu of LOTO:
 Direct communication (albeit there are known problems with using

radios/phones on towers).
 Training on RF Safety (about six lines of text).
 Personal RF monitor the climber can use to verify the transmitter is de-

energized.
• Chair asked the SC about whether it would be appropriate for the SC to address the issue of

Implanted Medical Devices (IMDs).
o The SC agreed that any NEW IMDs should be designed to be immune to EMI to at

least the lower tier RF exposure limits.
• Report of the Hazard Communications Working Group (minimal information/training to

qualify for exposure at upper tier.
o ACTION ITEM: R. Tell gave challenged the SC to develop an “RF Minimal Awareness

Guide”.  It was suggested this come out of as joint effort with the “RF Signage” and
“Minimal Awareness” WGs. The guide should include sample signs and effective
communication; include specific examples.

• Slides again were presented about the lack of consistent signs for static magnetic fields
and NO signs for low frequency fields. There was a discussion of the NEED to amend
C95.2 to include low frequency signs.

o ACTION ITEM: R. Tell asked P. Reilly to think about what kind of sign would be
appropriate for low frequency fields.  P. Reilly pointed out that the outcome of
exposure above the limits may result in mild but voluntarily endurable pain; so
“DANGER” or “WARNING” would not be appropriate; there may need to be two
signs for mild vs severe pain.

• Time and Place of Next Meeting – TBD by ADCOM.
• Adjournment @ 17:00.
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ICES Website Analysis 

1. Website Analytics Charts (February 24, 2015 – June 1, 2015)

Top Pages Pageviews Unique Visitors 

Home page 1,819 976 
Electromagnetic Energy Facts, and a Qualitative View 333 285 
TC95 247 142 
Expert Reviews 216 114 
TC34 165 87 
Meetings 144 89 
About Us 132 85 
Standards 114 85 
Reports 97 57 
Contact Us 89 41 

2. Website Analytics Summary & Comparison
Pageviews Unique Visitors 

February 24, 2015 – 
June 1, 2015 

4,775 1683 

November 18, 2014 – 
February 23 

2,846 1,000 

% Change +67.78% +68.30% 
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